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Abstract
Background: To identify the periprostatic structures associated with early return of
urinary continence after radical prostatectomy (RP).
Methods: We compared total continence results between four different techniques
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of robot‐assisted radical prostatectomy (RARP). Specifically, we studied 1‐week and
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hybrid posterior‐anterior (n = 12), and transvesical (n = 12) approaches of RARP. Each

1‐month zero‐pad continence rates of anterior (n = 60), posterior (n = 59), a novel
technique preserved a unique set of periprostatic anatomic structures, thereby,
allowing evaluation of the individual impact of preservation of nerves, bladder neck,
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and space of Retzius with associated anterior support structures on early
continence. Urethral length was preserved in all approaches. The space of Retzius
was preserved in posterior and transvesical approaches, while the bladder neck was
preserved in posterior and hybrid approaches. Nerve sparing was done per
preoperative oncological risk. For all patients, 24‐h pad usage rates and 24‐h pad
weights were noted at 1 week and 1 month after catheter removal. Multivariable
logistic regression analysis was performed to identify predictors of early continence.
Data were obtained from prospective studies conducted between 2015 and 2021.
Results: At 1 week, 15%, 42%, 45%, and 8% of patients undergoing anterior,
posterior, hybrid, and transvesical RARP approaches, respectively, were totally
continent (p = 0.003). These rates at 1 month were 35%, 66%, 64%, and 25%
(p = 0.002), respectively. The transvesical approach, which preserved the space of
Retzius but not the bladder neck, was associated with the poorest continence rates,
while the posterior and hybrid approaches in which the bladder neck was preserved
with or without space of Retzius preservation were associated with quickest urinary
continence recovery. Bladder neck preservation was the only significant predictor of
1‐week and 1‐month total continence recovery in adjusted analysis, Odds ratios
9.06 (p = 0.001) and 5.18 (p = 0.004), respectively.
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Conclusions: The beneficial effect of the Retzius‐sparing approach on early
continence recovery maybe associated with bladder neck preservation rather than
space of Retzius preservation.
KEYWORDS

anatomy, prostate cancer, prostatectomy, robotics, space of Retzius, urinary incontinence
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| INTRODUCTION

space of Retzius is crucial to early continence. Rather, by analyzing the
continence results of different RP techniques and systematically

In 2021, an estimated 248,000 men in the United States were
1

isolating the individual contributions of various periprostatic structures

diagnosed with the carcinoma of the prostate (CaP). Of these newly

including the bladder neck, the space of Retzius, and nerves to

diagnosed men, an approximate 40% choose to undergo radical

continence, we found insights into the relative importance of each to

prostatectomy (RP).2 While surgery provides durable oncological

early postoperative urinary continence, which we report here.

control, it is associated with significant urinary and sexual functional
side‐effects that negatively impact the quality‐of‐life of CaP
survivors.3,4 Self‐reported patient surveys have indicated that urinary

2 |
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incontinence is the most bothersome of these side‐effects.5
Minimizing postoperative incontinence and time‐to‐continence is

2.1 |

Study population

thus of importance in improving the quality‐of‐life of surgically treated
patients. Achieving this goal requires understanding of the individual

A total of 143 patients were studied. We conducted an IDEAL stage

functional contributions of various anatomic structures that surround the

2 prospective development study12 of 24 consecutive patients aged

6–8

prostate.

One way to study this is to keenly examine the differences

55–75 years who had prostate cancer and were treated with RARP

in postoperative continence metrics of various techniques of RP

via an IRiS or a hybrid approach between June 2020 and December

including the open prostatectomy, anterior approach of robot‐assisted

2020 and January 2021 and May 2021, respectively (HFH‐IRB

radical prostatectomy (RARP), posterior approach of RARP (i.e., Retzius‐

#5105). We integrated these findings with our previously conducted

sparing), and several nerve‐sparing techniques, given that each of these

prospective randomized study on anterior and posterior techniques

techniques preserve (or disrupt) a unique set of anatomic structures. In

of RARP. The results of the latter dataset (IDEAL stage 3 study,

the setting of a randomized controlled trial, the Retzius‐sparing approach

2015–2016), a randomized controlled trial, have been published by

has been shown to provide quicker continence recovery compared to

Dalela et al.9 (HFH‐IRB #9220). Written informed consent was

9

anterior RARP. The difference is thought to be due to preservation of

obtained from all study participants. The studies were approved by

the retropubic space and associated structures including the Santorini

the Henry Ford Hospital Institutional Review Board.

venous plexus, puboprostatic ligaments, and endopelvic fascia.10,11
However, the adoption of the Retzius‐sparing technique has been
sluggish owing to its protracted learning curve and the technical difficulty

2.2 |

Covariates

involved in performing the urethrovesical anastomosis.
In the current report, we present our experience with two novel

For each patient, the following clinical characteristics were recorded:

techniques of RARP that we undertook to simplify the Retzius‐sparing

year of surgery, age at surgery, race, body mass index (BMI),

procedure. We investigated an intravesical Retzius‐sparing (IRiS)

comorbidities, preoperative PSA level, clinical T stage, biopsy Gleason

approach to prostatectomy that offered both the preservation of the

score, and baseline urinary and sexual functional status using the

retropubic space as well as decreased technical difficulty—theoretically

International Prostate Symptom Score (IPSS) and International Index

combining early continence with technical ease. We also investigated a

of Erectile Function (IIEF‐5) questionnaires, respectively. Operative

novel posterior‐anterior hybrid approach (henceforth called “hybrid”)

and pathologic characteristics noted included operative time,

where the entire prostatectomy was performed through the pouch of

estimated blood loss, type of nerve sparing, surgical margin status,

Douglas just as for a standardly performed Retzius‐sparing RARP, but

pathologic T stage, pathologic Gleason score, and prostate weight.

the anastomosis was undertaken anteriorly. This simplified the
anastomosis while allowing for preservation of the bladder neck,
puboprostatic ligaments (partially), and medial umbilical ligaments, but

2.3 |

Outcome assessment

not the space of Retzius. In course of our efforts to simplify the
Retzius‐sparing procedure, we discovered findings that in conjunction

The primary outcome of interest was total urinary continence,

with previous studies challenge the notion that preservation of the

defined as patient‐reported use of 0 pads per day, at 1 week
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following catheter removal. The secondary endpoints assessed

fashion. The urethrovesical anastomosis was performed as would be

included social continence (0‐1 pads per day) at 1 week and total

in a conventional RARP case, starting at 5 and 7 o'clock using a

and social urinary continence at 1 month following catheter removal.

double‐arm 3‐0 VLoc suture. A 14 Fr suprapubic tube was inserted

Continence outcomes were objectively corroborated by 24‐h pad

percutaneously as described before. The pelvic lymph node

weights. All patients were given scales to measure pad weight (Fit

dissection was performed via the exposed Retzius space with

and Fresh Scale; MEDport LLC) and a log‐sheet to document them

retraction of the medial umbilical ligaments laterally.

beginning the day following suprapubic catheter removal. Data were
collected in compliance with Health Insurance Portability and
Accountability Act (HIPAA) regulations using the Michigan Urological

2.5 |

Statistical analysis

Surgery Improvement Collaborative patient reported outcomes
(MUSIC PRO) web‐portal,13 telephone interview, or in‐person visits.

Descriptive statistics of categorical variables focused on frequencies
and proportions. Medians and interquartile ranges were used for
continuously coded variables. Chi‐square and Mann‐Whitney U or

2.4

| Surgical techniques

Kruskal–Wallis tests were used to compare the statistical significance
of differences in proportions and medians, respectively.

For both the IRiS and hybrid techniques, the patient positioning, port

Multivariable logistic regression models were created to evaluate the

placement, and robotic surgical instruments were the same as that for

predictors of total and social urinary continence at 1‐week and 1 month.

conventional (anterior approach) robot‐assisted RP.14,15

The variables included in the models included age, body mass index,
preoperative IPSS, D'Amico risk group, nerve sparing type, prostate

1. IRiS (Intravesical Retzius‐sparing robotic radical prostatectomy)

weight, and anatomic structures preserved. The four RARP procedures

The entire procedure was performed using the 0° lens. After

that were studied were deconstructed and coded into the structures that

instillation of 180 ml of normal saline, the bladder was opened in a

they preserved to analyze the effect of each anatomic structure on early

vertical fashion to access the bladder neck. A circumferential

continence, rather than categorically coding the procedures, which would

incision of 3–4 cm in diameter was made in mucosa of the bladder

reveal each procedure's effect on early continence. Specifically, each

neck and advanced to the junction between the detrusor and the

procedure was broken down into: (1) preservation of urethral length (yes

prostate base. Next, the seminal vesicles and vasa were exposed

or no), (2) preservation of bladder neck (yes or no), (3) preservation of the

and dissected. After the posterior dissection between the prostate

space of Retzius along with associated anterior support structures

gland and the rectum, nerve sparing was performed starting at 5

(puboprostatic ligaments, dorsal venous complex, and arcus tendineus)

and 7 o'clock of the prostate base in a retrograde fashion. Based on

(yes or no), and (4) the type of nerve sparing (wide/standard or bilateral

the preoperative tumor characteristics, either veil (intra‐fascial),

veil). Urethral length was preserved in all approaches.16 The space of

standard (inter‐fascial), or wide (extra‐fascial) nerve sparing was

Retzius along with associated anterior support structures was preserved

performed. The apical dissection was then completed without the

in posterior and transvesical approaches, while the bladder neck was

need to control the dorsal venous complex (similar to Retzius

preserved in posterior and hybrid approaches. Preservation of bladder

sparing approach). The urethrovesical anastomosis was performed

neck is inherent in a posteriorly performed RARP as the proximity of the

using a double‐arm 3‐0 VLoc suture (Covidien, Medtronic LLC)

surgical plane to the posterior trigone dictates and allows for only delicate

starting at 5 and 7 o'clock. A 14 Fr suprapubic tube was inserted

peeling away of the detrusor fibers from the prostate base rather than

percutaneously and guided into the bladder with robotic assistance.

transection, thereby, leading to preservation of the bladder neck. We

Lastly, the cystotomy was closed in two layers using two 3‐0 VLoc

have historically not preserved the bladder neck in our standard anterior

sutures in running fashion. The anastomosis and the bladder closure

RARP approach,14,15 following the principles of open RP. The type of

were tested for leaks with instillation of 200 ml of normal saline.

nerve sparing was dictated by the preoperative oncological risk profile of

Pelvic lymph node dissection was performed using a separate

the patient. No anterior or posterior reconstructions were undertaken in

peritoneal incision on the external iliac vessels, in the same manner

any of the techniques.17–21

as for Retzius‐sparing prostatectomy.
2. Hybrid
The prostate gland, the seminal vesicles, and the vasa are

All statistical analyses were performed using SPSS version 21
(IBM Corporation) or SAS version 9.4 (SAS Institute Inc.). A two‐sided
p value of <0.05 was considered significant.

removed in a manner similar to the technique of Retzius‐sparing
prostatectomy.9–11 After the prostate gland had been removed, a
transverse incision was made between the medial umbilical

3 |

RESULTS

ligaments to enter the space of Retzius. Once the puboprostatic
ligaments were exposed, an inverted U‐shaped incision was made

3.1 |

Baseline characteristics

on the anterior endopelvic fascia partly dividing the puboprostatic
ligaments to enter the prostatic fossa. The dorsal venous complex

Overall, 143 patients were included in the study. Twenty‐four

was ligated using a 3‐0 VLoc stitch in standard anterior approach

patients were consented and treated with either IRiS (n = 12) or

4
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hybrid (n = 12) approach of RARP (Tables 1 and 2). In the historical

(median: 67.6 years) compared to the other three groups (median:

randomized controlled trial dataset, a total of 119 patients were

61–63.1, Kruskal–Wallis p = 0.019). The median prostate weight was

treated with either the anterior (n = 60) or posterior (n = 59) RARP.

lower in the IRiS (37.5 g) and hybrid (38 g) groups, compared to the

Details regarding the latter cohort have been previously published.9

anterior (45.5 g) and posterior (44 g) groups (Kruskal–Wallis

Between the four groups, the Kruskal–Wallis test showed no
difference in BMI or preoperative IPSS, p = 0.36 and p = 0.46,
respectively. Patients were statistically older in the hybrid group

T A B L E 1 Baseline patient characteristics in 24 patients
undergoing IRiS or hybrid robotic radical prostatectomy

Age in years, median (IQR)

IRiS
technique
(n = 12)

Hybrid technique
(n = 12)

63.1 (57.9–67.2)

67.6 (65.5–70.1)

IRiS
technique (n = 12)

Hybrid
technique (n = 12)

Operative time in min,
median (IQR)

153.5 (132.5–174.8)

171 (155.5–203)

Console time in min,
median (IQR)

125.5 (112.5–148.4)

142.5 (125–181.5)

Estimated blood loss in
ml, median (IQR)

75 (68.8–100)

100 (100–150)

Nerve sparing technique, n (%)

Race, n (%)
African American

Right side

3 (25)

2 (17)

Asian

0 (0)

1 (8)

Veil of Aphrodite

7 (58)

5 (42)

Hispanic

1 (8)

1 (8)

Standard

5 (42)

5 (42)

Caucasian

8 (67)

7 (58)

Wide

0 (0)

2 (17)

0 (0)

1 (8)

BMI in kg/m ,
median (IQR)

29.9 (28.8–32.1)

26.9 (25.1–30.9)

Veil of Aphrodite

7 (58)

3 (25)

Standard

5 (42)

6 (50)

Charlson comorbidity
index, median (IQR)

4.5 (3.0–6.0)

5 (4.0–5.0)

Wide

0 (0)

3 (25)

Preoperative PSA in ng/ml,
median (IQR)

9.4 (7.3–13.4)

9.9 (5.0–12.2)

Other
2

Biopsy Gleason Score, n (%)
3+3

3 (25)

1 (8)

3+4

4 (33)

6 (50)

4+3

4 (33)

1 (8)

4+4

0 (0)

3 (25)

4+5

1 (8)

1 (8)

Left side

Pelvic lymph node dissection, n (%)
None

5 (42)

6 (50)

Limited/standard

7 (58)

2 (17)

Extended

0 (0)

4 (33)

37.5 (31.5–39.3)

38.0 (32.0–48.5)

7 (58)

3 (25)

Prostate weight in grams,
median (IQR)
Surgical margins, n (%)
Positive

Pathologic Gleason Score, n (%)

Clinical T Stage, n (%)
T1

12 (100)

9 (75)

T2

0 (0)

3 (25)

Clinical D'Amico Risk Class, n (%)
Low

1 (8)

0 (0)

Intermediate

10 (83)

8 (67)

High

1 (8)

4 (33)

SHIM Score, median (IQR)

20 (18–25)a

17 (13–20)

Use of PDE5‐i, n (%)

2 (17)

3 (25)

IPSS, median (IQR)

5.5 (4.0–10.0)

4.0 (1.0–9.0)

IPSS QoL, median (IQR)

2.5 (2.0–3.8)

1.0 (0.8–1.3)

Abbreviations: BMI, body mass index; IPSS, International Prostate
Symptom Score; IQR, interquartile range; IRiS, Intravesical Retzius‐sparing
Robotic Radical Prostatectomy; SHIM, Sexual Health Inventory of Men.
a

T A B L E 2 Operative and pathologic characteristics in 24 patients
undergoing IRiS or hybrid robotic radical prostatectomy

Two patients did not fill out preoperative SHIM questionnaire.

3+3

2 (17)

0 (0)

3+4

6 (50)

6 (50)

4+3

4 (33)

3 (25)

4+4

0 (0)

1 (8)

4+5

0 (0)

2 (17)

T2

4 (33)

5 (42)

T3a

5 (42)

5 (42)

T3b

3 (25)

2 (17)

Nx

5 (42)

6 (50)

N0

7 (58)

6 (50)

Pathologic T Stage, n (%)

Pathologic N Stage, n (%)

Abbreviations: IQR, Interquartile Range; IRiS, Intravesical Retzius‐Sparing
Robotic Radical Prostatectomy.
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p = 0.002). Chi‐square test showed a lower proportion of low risk
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D IS CU SS IO N

D'Amico patients in the IRiS and hybrid approaches, 8% (n = 1/12)
and 0%, respectively, compared to the anterior and posterior

Stress urinary incontinence remains the most bothersome side‐effect

approaches, 25% (n = 15/60) and 22% (n = 13/59), respectively,

of RP.5 Fortunately however, it is amenable to mitigation. Several

p < 0.001. Last, Chi‐square test revealed a higher proportion of wide

anatomic mechanisms of early continence recovery have been

nerve sparing in the hybrid group, 33% (n = 4/12), compared to other

investigated over the years including preservation of the membra-

techniques, p < 0.001.

nous urethral length,22–24 the bladder neck,25,26 the detrusor
apron,27 the anterior pelvic support structures contained within the
space of Retzius,28,29 the prostatic capsule30,31 and the neural

3.2 | Primary outcome: Total urinary continence at
1 week after catheter removal

tissue,32,33 and reconstruction of the anterior and posterior musculofascial structures.17–21 The existing RARP approaches employ a
host of these aforementioned technical refinements in varying

One week following catheter removal, the 0 pad continence rates were

permutation‐combinations to hasten the recovery of urinary control

15%, 42%, 45%, and 8% in patients undergoing anterior, posterior,

while maintaining oncologic equipoise coupled with technical ease.

hybrid, and transvesical RARP approaches, respectively (Chi‐square

Most recently, the Retzius‐sparing or posterior technique of RARP

p = 0.003). The hybrid and posterior approaches had higher proportion

has gained attention due to its demonstrable superiority in achieving

of totally continent patients compared to the anterior approach, Chi‐

early continence as compared to other techniques of RARP. The

square p = 0.03 and Chi‐square p = 0.001, respectively (Figure 1A).

beneficial effect of Retzius‐sparing prostatectomy on early continence has been shown in three randomized controlled trials.9,34,35
The technique is however difficult to learn and teach, which has

3.3 | Secondary outcomes: Total continence at
1 month, social continence at 1 week and 1 month,
and 24‐h pad weights

hindered its adoption.
Our present study arose as a result of our efforts to simplify the
posterior approach—we failed in replicating the results of the Retzius‐
sparing approach with the IRiS technique that simulated the posterior

One month after catheter removal, the 0 pad continence rates were

approach closely (or so we had hypothesized). However, we were

35%, 66%, 64%, and 25% for the anterior, posterior, hybrid, and

able to do so via the hybrid technique. Regardless, and in many ways

transvesical RARP approaches, respectively (Chi‐square p = 0.002).

more importantly, this course in surgical exploration afforded us a

However, only the posterior approach was significantly better than

unique opportunity to examine the relative impact of discrete

the anterior approach, Chi‐square p < 0.001, at this time point. While

periprostatic structures on early continence recovery (Figure 3). In

there was a trend towards significance for the hybrid approach (Chi‐

particular, by studying four technically different approaches of RARP

square p = 0.07), it did not attain statistical significance likely due to

in a deconstructed manner, we were able to show that the beneficial

the small sample size (Figure 1B). Social continence rates at 1 week

effect of Retzius‐sparing approach on time‐to‐continence appears to

and 1 month intervals are shown in Figure 1A,B.

be a function of bladder neck preservation rather than space of

Trends in 24‐h median pad weights at 1 week and 1 month are

Retzius preservation. This is a potentially important finding as it may

reported in Figure 2. At 1 week, the 24‐h median pad weights were

encourage prostatectomists who are not facile with the posterior

25, 5, 0, and 172.5 g for the anterior, posterior, hybrid, and

approach to undertake alternative methods to preserve the bladder

transvesical

(Kruskal–Wallis

neck. Indeed bladder neck preservation was the only factor

p < 0.001). Compared to anterior approach, at 1 week, the hybrid

associated with early recovery of continence in our adjusted analyses

and posterior approach patients did better, while the IRiS patients did

(Table 3 and Table S1). Age, BMI, preoperative IPSS, type of nerve

significantly worse (Figure 2).

sparing, and prostate size had no effect on early total continence. It is

RARP

approaches,

respectively

plausible that these factors have an effect on the final continence
status of a patient, which is typically attained at a later time point

3.4 | Predictors of early continence recovery on
multivariable analysis

such as 1 year postoperatively or beyond. However, with regards to
early continence, our findings are in‐line with the only randomized
trial published on this subject where Nyarangi‐Dix et al.26 also found

In adjusted analyses, bladder neck preservation was the only

no correlation between age (p = 0.51), prostate volume (p = 0.99), or

statistically significant predictor of 1‐week and 1‐month total

type of nerve sparing (p = 0.28) and total continence. In their study

continence recovery, Odds ratios 9.06 (p = 0.001) and 5.18

also, the only predictor of early continence was bladder neck

(p = 0.004), respectively (Table 3 and Table S1). Similar results were

preservation. This finding is further supported by two meta‐

noted for social continence as well. Younger age seemed to be

analyses on this subject (encompassing studies of both open and

another factor associated with 1‐month social continence (p = 0.037,

robotic RP),36,37 which corroborate the beneficial effect of bladder

Table S1) but none of the other investigated factors were associated

neck preservation on time‐to‐continence seen by us and Nyarangi‐

with early continence recovery.

Dix et al.26

6
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F I G U R E 1 (A) Bar‐plots depicting 1 week 0 pad (total) and 0–1 pad (social) continence results among the anterior, posterior, hybrid, and the
IRiS approaches of RARP. (B) Bar‐plots depicting 1 month 0 pad (total) and 0–1 pad (social) continence results among the anterior, posterior,
hybrid, and the IRiS approaches of RARP. IRiS, Intravesical Retzius‐Sparing Robotic Radical Prostatectomy; RARP, robot‐assisted radical
prostatectomy [Color figure can be viewed at wileyonlinelibrary.com]

Two additional studies that are pertinent to the findings of our

these findings, the authors posited that “complete periprostatic

present study include: a 2010 study by Asimakopoulos et al.27 and a

anatomy preservation” during RARP was responsible for their

more recent study by Wagaskar et al.38 In the former study, the

excellent results. Similarly, in the paper by Wagaskar et al the

authors described a novel and meticulous technique of sparing the

authors spared the anterior prostato‐urethral support structures

bladder neck, the detrusor apron, and the pubovesical complex. They

including the medial umbilical ligaments, the puboprostatic ligaments,

noted an immediate zero‐pad continence rate of 80% at catheter

the detrusor apron, and the arcus tendineus—collectively termed “the

removal, with all patients becoming continent by 1 month. Based on

hood” by the authors—much alike Asimakopoulos et al.27 The authors

SOOD
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F I G U R E 2 Trends in 24‐h pad weights among patients treated with anterior, posterior, hybrid, and the IRiS approaches of RARP. IRiS,
Intravesical Retzius‐Sparing Robotic Radical Prostatectomy; RARP, robot‐assisted radical prostatectomy [Color figure can be viewed at
wileyonlinelibrary.com]

T A B L E 3 Multivariable logistic regression analysis evaluating
predictors of total continence (0 pad) at 1 week in 143 patients
treated with one of four surgical techniques

then performed bladder neck reconstruction to the caliber of an 18 Fr
Foley catheter, as it was not spared initially. Additionally, anterior and
posterior (Pagano and Rocco techniques) reconstructions were

Total continence at 1 week
Odds ratio (95% CI)
p value

performed. With this approach the authors noted a total continence

Covariate
Age (years)

0.99 (0.94–1.05)

0.734

Although both groups of investigators attributed the early return of

BMI (kg/m )

1.02 (0.93–1.11)

0.681

Preoperative IPSS

0.97 (0.91–1.03)

0.278

2

rate of 21% at 1 week which rapidly improved to 83% by 1 month.
continence to preservation or reconstruction of periprostatic
structures, we believe the key is rather the preservation or

D'Amico risk group

were the critical factor then the transvesical approach should have
yielded results equivalent to that of a posterior or the hood/complete

Low

1.00 (ref)

Intermediate

0.75 (0.28–2.00)

0.565

High

2.02 (0.04–106)

0.729

Nerve sparing technique

periprostatic preservation approach, which it did not. Similarly, the
hybrid approach should not have yielded the results that it did.
Finally, Asimakopoulos et al noted a much quicker return of urinary
continence than Wagaskar et al because they preserved the bladder
neck, whereas Wagaskar and colleagues reconstructed it. This again

Standard or wide (unilateral or
bilateral)

1.00 (ref)

Veil of Aphrodite (bilateral)

0.94 (0.39–2.31)

0.900

1.00 (0.97–1.02)

0.819

Operative prostate weight (grams)

reconstruction of the bladder neck. Because if the anterior structures

points to the importance of bladder neck in early continence
(Figure 3). Quicker gain of urinary control seen with bladder neck
preservation also makes biological sense for two reasons: first, it is
one of two muscles that maintain continence in a male, and hence,

Anatomic structure preserved

preservation of it should logically aid in early return of urinary

Space of retzius and associated
structuresa

0.45 (0.12–1.66)

0.234

Bladder neck

9.06 (2.40–34.2)

0.001

resistance due to the narrowness of the vesicourethral anastomosis,

Abbreviations: CI, confidence interval; BMI, body mass index.
a

control, and second, it may also provide passive mechanical

Associated anatomic structures preserved include puboprostatic
ligaments, dorsal venous complex, and arcus tendineus.

as the circumference of vesicourethral junction is invariably shorter
when a bladder neck is preserved versus when it is not.
We noted the worst continence outcomes with the transvesical or
IRiS approach. Two other groups have recently described their

8

|

SOOD

ET AL.

F I G U R E 3 A tabulated illustration demonstrating the varying combinations of anatomic structures that are preserved or reconstructed in the
anterior, posterior, hybrid, and the IRiS approaches of RARP and their sum‐total effect on early continence. Also listed are the findings from open
radical prostatectomy (“Assessment of Early Continence Recovery after Radical Prostatectomy: Patient Reported Symptoms and Impairment”
J Urol. 2001 Sep;166(3):958‐61.) and robotic precision prostatectomy (“Description of Surgical Technique and Oncologic and Functional
Outcomes of the Precision Prostatectomy Procedure (IDEAL Stage 1–2b Study)” Eur Urol. In press.) for comparison but the details are discussed
elsewhere. IRiS, Intravesical Retzius‐Sparing Robotic Radical Prostatectomy; RARP, robot‐assisted radical prostatectomy [Color figure can be
viewed at wileyonlinelibrary.com]

experience with this technique,39 and have published results quite

was small in the hybrid and the IRiS groups. However, these cohorts

different from our own. The first trial of pure transvesical RARP was

were part of the exploratory IDEAL stage 2 studies and thus a small

undertaken by Zhou et al.39 from China—in their study, the authors

number of patients were enrolled in accordance with the IDEAL

reported an extraordinary rate of continence recovery with all 100% of

guidelines on surgical innovation.12 Additionally, the sample size was

patients (n = 35) achieving continence within 2 weeks of catheter

deemed sufficient to detect a 25% difference in total urinary

removal. A more recent study by Kaouk et al.40 using a single‐port

continence at 1 week at a 0.05 alpha with a power of 90%41 (45%

transvesical RARP approach in 20 patients also reported that 85% of

vs. 20% for bladder neck preservation vs not, based on results of our

patients were continent within 10 days of Foley removal. It is clear that

RCT, with the assumption that the results in the original trial were

Kaouk et al.40 performed bladder neck and posterior reconstructions

driven by bladder neck preservation). Second, the patients undergoing

which would grant early continence to the patients, and thus may

different RARP techniques were not matched in baseline character-

explain the differences between our results and theirs. We however do

istics. To overcome this bias, we performed multivariable logistic

not know if and what type of bladder neck reconstruction or posterior

regression analyses and were able to demonstrate that bladder neck

reconstruction was performed by Zhou et al.39 in their series. These

was a significant predictor of early continence recovery after statistical

details were lacking in the description of their technique.39 Importantly,

adjustment. Furthermore, the baseline characteristics in terms of age,

the Kaouk and Zhou studies did not utilize 24‐h pad weights to

disease aggressiveness, and nerve sparing were actually the worst for

document urinary control objectively that our study did.

the hybrid technique patients, hence, if anything the bias would work in

Our study is not devoid of limitations and our findings should be
interpreted within the context of such limitations. First, the sample size

the direction opposite to our findings. Third, we did not record
preoperative

membranous

urethral

length

(MUL),

and

innate
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differences in MUL can affect time‐to‐continence as has been shown

4.

by several authors.22–24 This is an oversight of our study and we hope
to account for this variable in future studies to allow for a more
complete understanding of factors relevant in early return of urinary

5.

continence. We also did not perform any special maneuvers to increase
the MUL surgically as has been recently suggested by Ko et al.42
However, with that said, our standard technique of robotic prostatec-

6.

tomy (any approach) has always involved transection of the DVC
without ligation followed by circumferential delineation of the prostatic

7.

apex and incision of the urethra close to the prostatic apex, which is
similar to the technique described by Ko et al.42 But we will be mindful
of this variable as well in our future studies. Fourth, we did not quantify

8.

the size of the bladder neck, however, previous work by Tyson et al.43
has shown that the bladder neck size does not matter within the

9.

context of bladder neck preservation. Last, the outcomes of two new
techniques described herein may suffer from the learning curve effect,
however, it is highly implausible that the learning curve would affect

10.

the outcomes in only one technique (IRiS), and not the other
(hybrid RARP).
11.

5
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The beneficial effect of Retzius‐sparing approach on early continence

12.

recovery appears to be associated to bladder neck preservation
rather than space of Retzius preservation. Reconstruction of bladder

13.

neck with posterior reconstruction may also allow early continence
recovery in patients in whom bladder neck sparing may not be
feasible due to fear of oncological compromise.
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